Assessing the calf pulmonary function during a long-term biventricular assist device study with a centrifugal blood pump.
Pulmonary congestion due to inappropriate pump flow management is one major problem necessary to avoid during long-term biventricular assist device (BVAD) implantation. Our objective was to assess the effects of pulmonary arterial flow rate and flow rates of both (right and left) bypass pumps. Six healthy calves, which had been implanted with a BVAD system, were selected for this retrospective study. Pulmonary artery flows, both pump flow rates, oxygen saturation of the arterial blood, and pulmonary arterial pressures were assessed as parameters of pulmonary function as was routine clinical evaluation of respiratory rate and character and chest auscultation. The average pulmonary artery flow rate (PAF), systolic pressure of pulmonary artery (sPAP), and oxygen saturation were 148.8 ml/kg per min, 35.1 mm Hg, and 95.3%, respectively. Pulmonary dysfunction occurred in one case, in which the mean PAF, sPAP, and oxygen saturation were 169 ml/kg per min, 66.1 mm Hg, and 90.9%, respectively. The ratio for the right/left pump flow rate (R/L ratio) for the case having pulmonary dysfunction was 1.57 even though the ratio for the other cases was less than 1. Maintaining an R/L ratio less than 1 and/or PAF less than 160 ml/kg per min and PAP less than 50 mm Hg is recommended as the initial conditions to target to avoid pulmonary dysfunction during a BVAD implantation with a beating heart condition.